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The valve-less piezoelectric pump with unsymmetrical slopes chamber bottom
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Abstract: The valve-less piezoelectric pump is more suitable for minimization and mircrominiaturiza-
tion than the valve piezoelectric one, especially for the Microelectromechanical System (MEMS) be-
cause of its simple structure. However,in order to produce net flow,some assemblies have to be atta-
ched outside the chamber. And it is no doubt that these assembles will occupy some spaces and hinder
its further microminiaturization. In this paper,a novel valve-less piezoelectric pump with unsymmetri-
cal slopes chamber bottom (USCB) is presented. It ingeniously takes advantage of the space of the
pump chamber by developing its bottom into an unsymmetrical slopes shape along the direction of the
axis of the inlet and outlet. As a result, a series of diffuse channels and nozzle channels are alterna-
tively formed between the USCB and the piezoelectric vibrator which is opposite to the USCB. It can
force the fluid in the pump chamber to produce net flow when the pump works, and the regular dif-
fuse/nozzle elements fitted outside the chamber can be eliminated. Mathematic model about this pump

is established to present the relationship between the mean energy loss and the volume flow rate of the
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pump. Based on the mathematic model, the working theory of the pump is analyzed. Finally, a real
USCB valve-less piezoelectric pump is manufactured, and the test with it is carried out to verify the
theory above-mentioned. In the test, alternating current is employed as a power with voltage of 220 V
and 50 Hz; the piezoelectric vibrator is utilized as the actuator,the diameter of which was 30 mm. The
pressure difference in 4. 67 mm of water is produced between the inlet and outlet when the pump

works on water.
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Fig. 7 The photo of the pump for the experiment
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Performance research on piezoelectric pumps based
on holistic opening valve and cantilever valve

SUN Xiao-feng'?, YANG Zhi-giang®, LIU Xiao-lun', LI Xin-xin', LIN Jing-guo'

(1. College of Mechanical Engineering and automatization, Jilin University , Changchun 130022 ,China;
2. Department of Machinery and Electricity Engineering , Jilin Institute of Chemical Technology ,
Jilin 132022 ,China;3. Northeast Normal University, Changchun 130022 ,China )

Abstract: The flow performance characteristics of two check valves, holistic opening valve and the
cantilever valve, were investigated. The prototype of piezoelectric pump with double series-wound
chambers was manufactured in two form valves. The experimental results show that the self-suck a-
bility and output flux of the piezoelectric pump with holistic opening valve are better than the piezoe-
lectric pump with cantilever valve. With the alternating current of 200 V, the maximum self-suck
height of the formers is 430 mm water column (the pressure is about 43 kPa), and the maximum out-
put flux is 972 ml/min, the counterpart value of the latter piezoelectric pump is 410 water column and
480 ml/min, respectively.
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